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This report presents an important addition to' the array of information de-

scribing labor market c6nditions_ for scientists and engineers It provides a new
time series of employment dataemployment in science and engineering The
series which was developed from a variety of data sources, is unique in that it
covers only those scientists and engineers who hold scientific or engineering 1S/E)
jobs The .5/E job descriptor is a more sensitive gauge of employment opportuni-
ties in scientific and technical positions thafi the series for scientists and eng neers
covering entiploment in both technical and nontec#ical positions

This Study was devoted primarily to the developrhent of tfre new data
hy an estimating process lAcscrihed briefly in the Introduction and mor

ies
Ilv

in the appendix The 'scope of the report coriAsts of an analysis of trends in the
attempt w identify,in a qwahlative way some of the factors that

underlie these trends, and methodological details summarized in the technical
notes Emplo!, ment data are summarized for major S/E fields, major employment

'sectors of the economy, and for.scientists and engineers primarily engaged in
research and.development and taching

Charles E Falk, DirTcto
Division of Science ftes urces Studied

-. Directorate for Scientift , Technological,
\larch 1981 and International Al firs
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This report is based on a new series of estimates of scientists and 'engineers
employed in S/E jobs (S/E employment) which was developed from a variety of
sources S/E employment ivonsidered a more sensitive gauge of demand for
scientific and testInicaf skills than total employment of scientists and engineers,
which includes those working in any occupation

Al moAt 90 percent of the increase in S/E employment over the 1970-80 decade
was linked to increases in overall economic activity (as Measured by U S
employment) Employment in S/E jobs increased 32 percent from 1970 through
1980, compared with 28 percent for-total U S. employment, In earlier periods
(1950-70) only 50 percent of the employment increase could be attributed to
increases in such activity

,/The growth in S/E employment was not evenly distributed over the seventies.
It grewtubstantialfy faster in the second half of the decade than in the first (19
percent, or 3 5 percent per year vs.11 percent, or 2 2 percent per year) More;
ov2r; there appears to have been a significant increase in recent years in the rate
remployment growth Since 1978 the growth rate of S/E employment has

averaged over 5 percent per year

OVer the decade the distribution of the S/E ikork force has shifted from engi-
neering into computer specialties. Engineering, however, has enjoyed a relative
resurgence in the latter half of the decade After sluggish growth in lhe/early
seventtes,S/E employment opportunities for engineers grew dramatically in the
latter seventies Abcrut Or perceN of the 1970-a& S/F.- .--In-splo.yment growth for
engineers occurred between 1975 avid 1980 to contrast, the bulk orthe decennuil
S/E employment growth for computer specialists occurred in the first half of the
decade

S/E employmen t growth for scientists was more evenly distributed over the
decade Within science, there was a shift towards environmentaLscientists and
psychologists. The control and abatement of environmental pollution and
domestic exploration for petroleum and other minerals stimulated the demand
for environmental scientists The strong employment increases for psychol6gists
reflect veral factors. including increasing concern for the development of
human resources

The proportion of S/E emplOyment in the various sectors remained stable over
the decade In both 1970 and 1980, business/industry employed about two-
thirds, academia about 15 percent, and the Federal Government about 8 percent.

The number of scientists and engineeri prirnanly employed in R&D activities
increased by about 33 percent over the decade, at rates similar to that for all
scientists and engineers. Over 75 percent of the growth took place between 1975
and 1980, partially in response to increasee RtIo. funding
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*Gross employment statistics provide Useful information
about per-Gtilization of scientsts and engineers By them-
selves, however, these data do not present a complete picture
because some scientists and engineers, although employed,,
are working in jobs that'do not involve S/E activity Thus,
failure to account for the nature of the employment activity
as well as the employment status of scientists and engineers'
can result in misleading conclusions. For example, if one
examines only employment status, one finds that in recent
years employment of scientists has been growing at a faster
rate than that of engineers (8 percent vs 2 percent betweeri;
1976 and 1978) If, however, one also considers the nature
of the employmenti e , in this case, whether or not it involves
'S/E activityand one focuses on employment in S/E activity
(hereafter referred to as "S/E employment") the findings are
reversed The rate ofisgrowth in S employment for engineers
exceeds that of scientists (7-percent increase vs 8-percent
decrease, respectively)

Employment estimates shown in this report represent an
effort by, the National Science Foundation (NSF) to develop
a historical series that accounts for both employment status
and the nature of the employment activttp, i e , an S/E em-
ploymenf series These estimates differ from employment
information generally published by NSF irr that they are not
based on-survey data. Rather, they have been generated from
available NSF data on 1978 S/E ,employment levels and Tri-
dexes of charges in these levels derived from other compara-
ble dpta sources Appendix A outlines the. methods'and data
sources used in generating these S/E employment estimates
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s/e employment growth
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Thousands Chart 1. Trends in emplOment: 1970-80
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ccupational trends

S/E growth for computer specialists
was more than twice that of other sci-
entists or engineers, Deflecting the effect
on employment demand ref rapid growth
in the use of computer technologies
(chart 2) S/E emplos, ment of computer
specialists almost doubled over the
seventies S/E employment for the rest
of the S/E occupations (excluding'com-
puler specialists) increased at much
slower rates (33 percent and 24 percent)
ForAp6 reason, computer specialists
are Nated separately in the subsequent
clisIsions ?A scientists

scientists
kscientists4(excluding
computer specialists}

S/E employment of scientists in
creased by about 170,000 in the 1970-80
period to afAut 700,000 This growth
wa§ spread evenly over the decade S/E
employment grew by 13percent in the
first half of the decade and by about 17
percent in the second half Within
science (excluding computer specialists),
there was-a shift iu S/E employment
toward environfnental sciences and
psychology These two fields accounted
for over one-third of the growth but
represented only aho.ut one-fifth of all
employed scientists in 1980. Roughly
oile-half the growth in employment in
these two fields took place in business,'
industry

Employment of envirr)nmental sci-
entists increased in response to the
simulation of domestic exploratio6 for

-4

petroleum and ottilir minerals, research
on new energy sotirce, and activities
related to the control and abatement of
environmental pollution Several fac-
tors contributed to the strong S/E em-
ploy ment increases for psy chologists,
including increasing concern for the de-
velopment of human resources, height-
ened awareness of the need to test and
counsel children, and the intro-duct-too
of benefits in heiirrinsurance programs
for treatment by psychologists'

computer specialists,
Employ ment of computer specialists

.almost doubled between 190 and 1980
tinlike.engmeers and other scientists,
growth in the emplo.x.menvif computer
spe;_lalists was concentrat4 in the first

of the decade. In the earlier p-%rtoti
(1970-75), employment of computer
specialisCsincreased by 58 percent,
while in the seconqalf of the decade,
employment increases slowed to about
17 percent

The pronounced growth in employ-
ment of computer specialists was facil-
mated by the flexibility of the S/E
personnel pool For example, 7 percent
of the stock of employed mathematical
scientists in 1972 had become employed

as computer specialists by 1978 Simi-
ark'. 6 percent of those employed as

physical scientists and over 1 percent
of those employed as engineers in 1972
switched to employment as computer
specialists by 1978

engineers'
S/E employrneut of engineers in-

creased by about 270,001 in the 1970-80
period, reachrog almost 1 4 million More ,

, than 80 percent of the growth took place
betty ,en 1975 an61 1V80, (.hied}' in the
bu, ness /industry sector Engineering
e )loyment grew by 5 percent between
I( and 1975, and by 19 percent per
crlir between 1975 and 1980 The
(.anti} faster gro),%th during the latter ,

part cif the decade reflected improved
bus:nest conditions In the latter part of
the se\ enties and increased R#D ac-
tivities A significant fraction of em-
ploy ed engineers is involved in hoth

. research and development and in ,

management/administration.
Iifisiness/ industry employed Abut

four of every five engineers in both
1970 and 1980 Employment of engineers
in this sector increased by 24 percent
over the decade, reaching about 1.1

-mdbonun,1980

It should be rutted. that substantial portions of other
S 0«,updlinti group%. ire dlso ,n uI edrnnnslronmental
out erwrov....3L,dated a. Ii in.'s In 1478 roughb. 111 perCemt
of ientists dnd engineers ;sire um en% iry.ninent-
re0.4t,1 it,'''. and 14 percent erierw,-rPla 1,41

(Row,
1),pdrirn, ii 01 1.,11,,f Hureeu of I ,1,,,t YolistH s

(), r upati,nui Outlook I latilhook 1980 lit 1. di lion
( Slipt of 0. mools,1-, S (;w.

Priutin)/ Iiffu Vldrf h 11111111 vA

S

Inform,ition fur fit e holds if ernone,ring t. g (1%11

nor stiff], i,m1 to de.lop time series
estimates ftrr qv 11,11,1 for I. v fields of pvinevring can
hr Iound m lauunal Sc wit( t Hifindation I S Sr ,,'mists
in'! i (Non rfs 14711 (1)44,t11, it tilat,stlt ,d [aides' (NSF."
II $1141 II I 1,01111

A.diron,115, I fliruidtion 14, opolmnol lohilrh of
otists mul i-oKto,,rs nn 11 I 1Aastungton I) t:
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sectoralapmploym
trends

SectQral demands for scientists and
engineers influence both the'primary
work activities and the field's in whi0
these personnel are employed For
examilile, overall growth in the industrial
sector would have a greater impact on
engineers than on social scientists, who
work primard in ed'ucational jnstitu-
tiorts Similarly, growth in the educa-
tional sector can affect such activities

,as teaching
The sectoral d/stribution of 'employed

scientists and o-ngineers has remained
relativelstable O\ er the decade of the
sftenties, in-both 1970 and 1980, about
two-thirds were employed in business
and industr Ichart

busines5/-
industry

Almost 1,6 million scientists and en-
gineers were employed in the business/
indlistryqector in 1980, about one-third
more than in 1970 Almost two-thirds of
the increase occurred between 1975 and
1980 (chart 4) The first half of the decade
was marked by relatively lower eco-
2.cunic growth, with real business output
increasing by less than 2 5 percent per
year and total employment increasing
by 1 3 percent per year n

I 'IM I r ory,olo 1d,.1,,ers I r nnrnnn livport of
:he 1'r, su(-nt 141111 1) ( ,

I
n( f)I lo-rnts

S ,ov,-rnonl PI111111001m,... NAM 13-111

"DepartmOnt of Labor litireao of Labor Slallshts

men and ornings. AUX"! 1980 Idble11-7 np ,IF

4

Chart a Distribution of Winos/

4 try floid and by sootor-1

Perceljt
100

90-

*sines& SO;

industry 70

es

04100Yrnont
and IWO

Educational 60-
institutiopti

I Is,
Federal 40-

GOVernrperlt
30-

Other
Sectors'

- 10-

0 1970 mm mm mm mm mm is mm mm
_ . OV10.11 0:11011* ER51001.11111

scientists end mention -ioaintain scientists - ssocialisti stiontifts
snftinse's

he:ludas nonprofit orpandadons, State, loofa and other goammienta.
2 mychwoosts.

SOURCE: National Science Foundation

Over the decade S/E employment
opportunities'in this sector shifted away-
from physical, mathematical, and social
sciences a-ndjnto confputer specialties,
psychology, and environmental sciencps
(chart 5) Thee field shifts reflect the
increasing importanee of meeting en-
vironmental regulations and energy
demands ara the increasedrole of the
service truiustri es in the/private sector
relative io that of the - manufacturing
industries 'Employment opportunities

`, Vition ii S, Ivo( t I ounildlion Sit i'fIrISIS I ngi-
o. r r, oo,1 1., /ow luny III tmir Indu,It 1478-811 \',S1

fl1 .ishorgloo I) r, Sow of Doi ornents I I ti
I,m,ernment 1'nolo44 O(Iue 1981 p III

12

ONO MI *I AN. I
Iowa

Cor engqieers, however, which were
latively poor during the'llris-Lhalf off

the decade, improved 4.ubstdotially. in
the second half of theIlecac e.

S/Efr emplo'yment of scie lists and
engineers primarily engaged i research
and develOpment in huskies industry
increased cover the decade t a rate
roughly similar to that for t 'tal S/E
employment (about 33 percen . When
computer specialistsrelativel -few of
whom are involved in research and
developmentare eliminated frpm the
analysis, the number primarikicingageci
in R&D activitioes increases mo e rapidly
than total S/E employment ( Tercetit
vs, 27 percen14. yy
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federal
goverment

s/E employment in the Federal Gov-
erninept was almost 17:),(100 rn 1980,
about 18 pecent higher than tt was in
1 WO Federal S/E employment showed
less growth in the s.eventiQs than any
other. sector Like the other sectors,

'however, growth was slightly greater
in the-last ImIf of the decade (9 5 percent
between 1975 and 1981) vs 7 5 percent
between 197(1 and 19751 Although
plo mvnt increased in most fie its
roughl 85 percent of the increase in

ederal S F emplo ment was accounted
for h engineers and computer spe-
mabst,-,
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r&d scientists and
engineers

4 1 1-: empl(p.ment primaril in research
and development increased over .the
decade at rates similar to those for all
scientists`and engineers (.S.3 percent)
Over 75 percent of this increase, how-
e er, took place between 1975 and 1980

Except for 1979-80, recent growth in
R&D employment generally parallels
increased constant-dollar R&D funding
(chart 7), primard. for the development
of 4Iternativcs,nerg resources The

s+

relative growl in R&D employment
between 1979 a d 1980 was substantiall).
grLter than t r ative growth rn
constant-dollar R &D' funding It is pre-
mature to identify this as a new trend
If this differential growth persists in
future sears, however, it would produce
a decrease in real RAD funding per
R&D employee

Over 70 perr ent of tie S/E employ -
merit primarily in R&D activities was

15

A'

_Y
........,

1

4 I

0
in the business/industry sector m1980.
R&D employment in industry increased
substantially between 1975 &and 1980,
almost 30 percert as compared'to less
thap 8 percent. between 1970 and 1975
(chart 8) Se% eral factors generated this
growth, int:hiding increased industrial
R&D funding, improved industrial sales
and profits, increased Federal fur ding
of industrial research and development
in energy- related activities, and industry



response to Government regu \ations in
areassuch as environm`t44'
food and drug production, arld public

4,1fet
S/E emplo ment primarik rch

and development in orrilicational insti-
tutions %Ads 82 MO 4r 12 percent of the
to.tal in 198)) This emplo.?ment declined
slightk during the first half of the decade
as R&D spending f)., one ersities and
colleges increased muumall% , hp, dhow
7 5 percent (chart 91 Increasing R&D
costs more than offset an positive
ernplw, merit effects this small guANI-h
in expenditures might hae produced
S;E: emplo\ment grovoh in R&D pur-
suits in educatwdnal institutions resumed,
in the last half of the decade, rising 1-),
2:i pert out as f onstant-dollar expendi-
tures for research and development"'
increased fi% fp, or 4 percent per ear,
primard% in response to incre,ased
ederal and other sulLport to academe
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appendix a.

technical notes
L

scope and coverage
Generally. NSF publishes estimates

af.theoumber and characteristics of
persons who meet its particular defini-
tion of a scientist or engineer A person
is considered a scientist or engineer if
he ,or she meets at least b.% o of the
following criteria

Hoidsa degree in a field of science
or engineering,

(2) Is employed in an S/E occupation.
and/or

(3) Self-identifies as a scientist or
enAriee based on total educatir
and work experience

The field in which a respondent)
classittedfor example, chemistryis
that in A,hich two of the three criteria
coincide' Based on these general NSF
criteria, employed scientistand engi-
neers do not necessarily work in S/E

jobs. In 1978. about 65 percent of those
employed ere in S/E jobs Since this
peficentage 's not stable, trenois will vary
according Whether the brad (total)
or the narrow (S/E) definition of bin-

s

ployment is used

Sery,National Spence Fou soon I'S Scientists rind
Ens,mpers IWO Pe stical Tables( (NSF 80-304)
for a more dela' led description of these criteria (wash-
inortun. u C . 19601

12
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The estimates of S/E emploment
field of science or engineering in this
repo are not synon!rfoi4+4*--3.6...ith esti-
matks of emplo ment occupation
Persons are considered workiing in

'science and engineering if they meet
the aforementioned general criteria and
if thenswered affirmativib to a
question such as, Were you working
in a nocitinn rplArpri fn sci,-rt.T, or cng:-
neering?" Thus, a person with a degree
In chernist`ry who professionally identi-
fies as a chemist and indicates employ-
ment in an S/E field other than chemistry
would he classified as an employed 1
"chemist This individual. however.
may not be employed as a "chemist

method of estimation
These estimates were generated from

two sets-'of statistics (1) 1978 data on
S/g employment developed from the
NSF Scientific and Technical Personnel
Characteristi System (STPCS):' and
(2) estimates of the ratio of employment
in any given target year, t, to Comparable
employment in 1978 The latter set of
statistics, which are index numbers

See dod for a*romplete destr:poon of this system

.1/

18

indicating relative emplo men iffer-
ences frOrn a 1978 base. were g nerated
for each of 15 fields of sciunce and
engineering In addition, separate in-
dexes were generated for these fields
for each of four sectors of the econorn

indexes were also generated
for all clrritists.and engineers for each
of three tpes of work activity in each
sector of the ecolioin:.

[The method used in developing the
estimates of S'E employment can be
summarized as follows 'Let

(S/E)it = employment in field
ear

IS.'E)11978 = S/E employm at; field
1. 1978. from TPCS

lit = index of employment i field 1.
I

year t
0

U

Ns.
(-)01978

where

4 '
01t =.emploment in occupation i,

year t
011978 = employment in occupation i,

1978

01, a subset of S /E1, includes only those
who are employed in occupation i. By
comparison S/Ei includes net only 07,
but also includes thomembers of field
i who are emplo!,ed in other S/E
potions



The estimates of SE employment
were generated from the following

4` equation

(S7Eilt = (S/E1i1978x lit

This method of estimation assumes tbat
relati,e chancres in Sit: prmilo.mpnt
are equal to relative changes in occu-
pational employ menti e , that ,

()it IS 'Tilt

(1119788 E)11978

Alteinat;el. the method assumes
that employ ment in occupation i was a
constantiraction of S'E employ ment
in field i over this periodi e , that

Oit ()11978

S Et, t E(11978

I his assumption contrasts sit the
known instability in S E emplo\ meilt
as d Share of total employment of sci-
entists and engineers (in both Sj: and
non-S E activities; discussed in the
Introduction lo this report

estimation of sectoral
indexes

4
these data caused 1)% sampling sari-

Indexes ,,,.ere derived for the busi-
ness rndust7, sector from unpublished
employment data from the Current
Population 1.ii-N,ey (CPS1 , three -year
moving averages w.ere used to smooth
out the large irregular fluctuations i4'

4r , , NP, 1,)1'

Fr '1{
I . I / .sea 4' r 0,n1

s,

rn, any

. %\

ability Indexes were derived for ,the
universities and colleges sector from
data from NSF institutional surveysH
Indexes were crived forthe Federal \
Government sector from, unpublished
dataaccuired from the Office of Per-
sonnel Management. Indexes erei
derived -field for the "other sector rom
CPS data Like the indexes veloped
for the business /industry'ss ctor:three-
year moving averages were used to
minimize the effelcts of sampling vari-
ability

estimation of primary
work activity indexes

Indexes Of trtnumber of scientists
and engineers employed primarily in
researich and des. elopment for each
major were based on changes in
the number of fuJI-time,equo, ajent
scientists and engineers m research and
development For the university sector.
Indexes of the number primarily em-

%ed in teaching were based on rela-
..tis e hanges in the numberlif doctoral

es el scientists and engineers in urn-
ers,ities and colleges who reported

teaching as their primary work activity
Estimates of these changes were dens ed
frrn the Sar.e:.1 D.Liulaie Recipients
maintained by the National Academy
of Sciency.s under the aegis of the Na-
tional Science Foundation

,f

Met, " ti fTt1' ,a'1, 71,i

1410, %Si' Wi
ni rumen! Prolfi'mv

uf 1 ' 46'
.tr 1..1t1"(1 )1 'hi, S National
nt. h,ntuldtion hardy ff rtstle_sif 1 ki !oral Sr

.4r* in 4. 1 -114.4.1 it. 14-4 i0. t,111....;
I .4s.- .01 ,',5,iV,44-1w,.r, 01, 14914

caveat
,- IP

In Imsreport, the estimates for years
other than 1978 are based on the assump-
ti&.in that relation changes in S/E em-
ployment are equal to the indexes de-
scribed abul, 0. Because of this assump-
tion and because of the small sample
involved in the UPS estimates used to
develop:indexes for the business/
industry and the "other" sectors of the

1economy, these estimates should e used
with caution The are most credible as
indicatcirs of long-run trends, they do

_not represent precise estimates of year-
to-y ear changes in erriployment levels.

data ources
Details oat survey methods, coverage,

concepts, definitions, and reli4bility of
the data used to develop underlying
trends are contained in the following
reports

Characteristics nrrroctora I-Scientists
and Engineers, 1977 (Detailed Statistical
Fables) (NSF 79-306)

r S Scientists and Engineers 1978
(Detailed Statistical T'abl'es(
30-1)

National I utterns of Science and
technology Resources. 1980 (\:SF 80-
308)

Human Resources for Scientific Ac-
tivities at t niversities and Colleges,.
January 1978 (Technical Notes and
Dki.tailed Statistical 'Fables; (NSF 78-318)

Current Population Survey Detailed
Occupational Index, Table 5 1970-80.
Department of Lalmr, Bureau of Labor

/ Statistics, unpublished

PersonnelData rile 1970-80 Office
of Personnel Management,

13
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Table 1371. Scientists and engineers by field: 19A-80
[In thousands]

Field 1970 1971 1972 1973 1974 1975 '1976 1977 . 1978 1979 1980

Scientists and engineers, total . . . 1,752 1,789 1,617 1,847 1,883 1,948 1,992 2,047 2,092 2,220 2,316

Scientists, total .. .. .... . 857 681 708. 741 764 803 849 889 891 906 956,
...Physical scientists . . . . . . . . . 185 169 173 176 175 177 186 184 185 191 200

le 1 . .
Chemists ) 105 110 113 117 117 118 128 125 126 130 137
Physicists/ astronomers 47 -. 48 , 47 48 46 48 45 44 44 45 47
Other physical scientists 13 13 13 13 12 13 13 15 15 , 15 16.

. ,

Mathematical scientists' , .. 38 35 36 33 37 38 39 43 43 46 47

Computer specliVists , Ls% 132 148 185 195 209 224 228 231 243 259

4. !Environmental scientists 41t.. 45 47 51- 54 60 59 59 82 88 72

Earth Scientists ' - 37 38 39 '44 45 51 51 51 53 58 6311
Other environmental scientists'

c

, 7 7 7 8 8 9 9 8 9 9 10

Uts scientists' 154 159 162 182,, 164 189 184 194 202 193 201

Biological scientists 53 54 55 1 58 81 se 69 1 73 74 70 71

Agrimlitural scientists . 64 se 67 65 83 63 75. 81 85 79 84
Medical scientists 37 38 40 40 40 40 40 4q 42 44 45

- r r
Psychologi s . 44 45 49 53 58 61 64 89 , 71 73 78

...

Sociaiiplent 1st e
i!' ,,g

. 81 80 80 '81
. 841 90 93 94 96 94 99

. .

E,conomists 27 26 27 27 30 33 32 34 ' 34 ' 35 3/1

Sociologists/anthropologists 8 7 7 8 8 9 ' 9 10 9 10 11
Other pcial sclentists .1 .. _ . . . 47 48 48 48 47 48 51 51 53 49 50

,Engineers, total 14096
a

1,10(r. 1,109 1,106 1,119 1,145 1,144 1,178 1,201 1,314 1,380.

Nu:Wm madiernatiatens and stattsticians
'Includes obsanoraohoca and atmosooarie scianusts
NOTE Detail mat not add to total WOUND of rounding
SOURCE. Nation& Science Foundation

..
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Table B-2. Scientists and engineers' by primary wont activity and by sector 1970,80
[In thousands]

-

. Field 1970 .1971 -.1972 1973 1974 1975. 1978 1977 1978 1979 1980

Scientists and engineers, t otal .
1,752 1,789 1,817 1,847 1,883 . 1,948 1,992 2.0'47 2,092 2,220 2,318

t
521 528 .535 843 550 561 577 805 832 682

4.

894Total in research and devel6pnient . ..
Total In teaching (ed nal institutions) 135 145 ' 149 149 180 189 177 189' 194 198 197

Total In other. 1,097 1,117 1,134 1,158 1,174 1,217 1,238 1,253 1,2p6 1,382 1,425

Educational inetit utions, total 250 281 - 286 288 278 290 304 317 328 338 352c

Resetrch and development . .. . .. .. 89 89 88 68 85
ad87 . 72 74 77 79 82

Teaching' .... .. .. 135 145 149 149 tee, 189 177 189 194 196 197

Other . 48 48 49 50 51 , 53 55 54 56 81 73

industry, total
-

1,175 1192 1,208 1,238 1,280 1,298 1,319 1,351 1,362
'1,494

1,557

Research and developMent . 375 380 11385 391 394 398 407 430 451 477 504

Other .. 801 812 822 645 888 900 912 922 931 1,017 1,053

147
S

151 157 153 15i 158 161 163 164 168 173Federal Government, tot ai . .

Research and d elopment . . .. : 49 47 45 43 44 45 45 45 48 48 47

Other ... 98 105 112 109 108 114 116 118 118 ill 128

Othersectors, total . . .. . 180 185 188 193 198 203 209 215 219 222 2341

Research and development . . . : .. . . 28 32 37 41 47 "- 53 53 56 58 59 81

Other ... 182 153 1E1 152 149 150 156 - 159 181 163 173
I )

NOTE Detail may not add to totals Daewoo of rgunding
SOURCE National Selene, Foundation
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Table B13. Sciendets and engineers by field In business and industry: 1970- 80
t [In thousands]

Field
.

* 1970 11111971

-

1972
-.,

1973' 1971 1975 19J6 1977 1978 1979 1980 ..

.

Sciefri;is and engineers, total

Sclent late( total .

Phyelcal scientists .

'
Chemists ..
Physicists / astronomers

Cabe( phybical scientists
.

Mathematical scientists' . . .

Computer specialists

Environmental scientists . . .

Earth scientists .a.

`Other environmental scientists' .

Life scientists . .. . ,

Biological scientists .

Agricultural scientists . .. . .

Medical scientist;

Pisyclrologists

' Social sclentrists . .

I.
Economists....

4

Sociologists /anthropologists
Other social scienjists

Engineers, total

.

. .

.

.

. .

.

..

-

.

'

1,17( 1,192 1,206 1,236 1,280 1,296 1,319 1,351

4r;

1,382-(
1

1,44, 1,557

314 332 381 371 390 414 . 419 431 442 488

89 93 95 98 97 98 105 103 102 108, 111

ee

18

5

71

18

5

..

73

18'
5

75

17

5

78

17

5

78

17

5

84

18

5

81

18

8

r

81

15

8

84

15

7

.88

18

7

18 15 15 15 15 15 15 15 15 17 18

98 110 121 140. 149

.....

158 187 168 172 180
.

192

22 24 25 28
...

29 33 32 31 33 37 40

20

2

22

2

23

. 2F.

28

2

27

2

' 31

2

30

2

129

142

31

2

34

3

37

3"

35 36 37 39 39 39 50 53 57 52 53

9

22

4

9

23

4

9 9

24 25

4 5

10

24

4

11

24

4

11

34

4
il

12

38

4

12

41

5
.

9

38

5

10

38

5

-. .

10 11 13 -14 15 17 17 20 21 22 123

27 28 28 28 28 30 29
ot
.., 30 30 29 31

1.
12

2

14

12

1

13

12 12

1 ''' 4 2

13 13

13

2

13

18

2

13

15

2

13

15

2

13.

18

2

3

18

2

11

7

17

. 2

114'

881 878 878 875 888 907 905 933 952 1,052 1,091

'Includes nvittarnaticians and statisticians /
*includes oceanographers and atmospheric sciannsts
NOTE. WWI may not add to totals twat** of rounding
SOUCICE. Nations, Science Foundation

..

4. 23
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Table B-4. Scientists andAginsers by4leld in educational institutions: 1970-.80
[In thousands]

dit

petd 1971 1472

.

'1973
..

-
1974 1975 1976 1977 1978-

.
.1979 ,1980

.

...'.

.

.

--%.

250.. 261 266 266 2 290 304 317 326 336 352Scientists and engineers, total . . ......

' Scientists, total .

Physical scientlati3

. (
CChemists

Physicists/astronomers
Other physical scientists

___.
Mathematical scientists'

Computer specialists ....V

,-4 Environmental scientists .

,/
Earth sc4entifts . '. .

Other environmental scientists'
.

Lite scientists

Biological scientists . ..
Agricultural scientists
Medical scientists .

Psychologists ............
tociakedentists .

Economists

Soclologigts/anthropologistsit

Other social scientists

Engineers, total

216 220 225 224 235 246 281 272 279 285 297 -

47 47 48 49 -49 49 50 51 X66 54 58

23

20

4

123

20

4

24

20

4

- 24

20

5

25

20

4

:2 1

261

1

/
26

0
4

27

20

4

28-
21

4

28

23

4

28"

24

3

, 15 15 15 12 . _ 17 17
H

18 22 I 22 23 '( 23

11 18 11 ( 9 11
le

13 15 15 %.) 20 23'

9 8 8 9 10 10 '
i

11 12 12 13 14

7

1

7

1

7

.1

8

1

,

8

1 t

9 1

1i
10

1

10

2

10

2

11

2

12

2

89 73 73 74 T4
4

78 80 83 86 85 88

34

13

22

36

14

24

37

13

24

38
*11

25

1

40

10

24

43

11

24

- 45

11

24

49

11

24

49

12

25

49

11

25

50

13

25

29 30 . 32 34 38 39 39 41' 43 ./ 43 4.t

.
36 38 38 38 39 42 45 48 47 47 50

,10

5

21

11

'5
22

11

5

22

'

11

5

22

11

6

22

12

6

24

12

7

26

13'

7

28

13

7`
27

' 14
7

\ 27
l.

15

7

27

34 41 41 42 41 42 43 4 45 47
/

)

1 51 55
..

'Includes maltismaticlarts and statisticians
Inclusisavosanottraphisrs and atnlOoPtioric adentillt.
NOTE Detail rriby not add to totals Donau*, of rounding
SOURCE National Selena, Foundation
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Table B-5. Scientists and engineers by field In the Federal Government: 1970- 80
( ph thousands]

.I - , Field
(.

1970
-

1971 1972 1973 1974 1975 1978 1977 1978
...

1979

-
1980

i
Scientists and engineers, total . . 147 151 157 153 151 . 158 181 163 184 188 173

\_
Scientists, total . .. .. .. 73 71 , 73 72 72 75 77 79 79 79 82

4 e' .
IN e

Physical scientists . 15 14 15 14 14 14 14 14 14 14 14
). . .

Ghemists 8 7 8 7 7- 7 7 7 1 7, 7 7
Physicists/astronomers . 5 5 5- 5 5 5 5 , 5, 5 5 5
Other physical scientists 2 2 2 2 2 2 2 2' ,,, 2 2 2

.

Mathematical scientists' . 3 3 3 3 3 3 3
_

3 3

X15

3 3

Computer specialsts . 9 9 10 12 12 13 14 14 15 15

Environmental scientists .
--... 9 9 f 9 8 9 10 10 10 10 11 11,

. .

Earth scientists . 6 5 5 5 5 6 6 7 7 8 8
Other environmental s%n. t. ists2 . 3 3 3 3 3 3 3 3 3 3 3

%

-.
Lite scientists . 30 31 31 29 29 29 29 30 30 29 30

Biological scientists . 4 4 5 4 5 5 5 5 5 5 5
p Agricultural scientists . 24 25 24 23 22 22 22 23 23 22 23

Medical scientists 2 2 2 2 2 2 2 2 2 2 2

Psychologists . . . 2 1 1 1 2 2 2 2 ! 2 2

f
% Social scientists . . . 5 4 4 1 4 5 5 5 8 8 .. 8 ii

Economists .. . . . . . 3 2" 2 2 3 3 3 3 3- / e

3 4
Sociologists/a topologists .. (3) (3) (3) (3) (3) (3) - (3) 1 1 1 1

Other social scien ht.. 2 2 2 2 2 2 2 2 2 2

Engineers, total . 75 81 84 81 79 -.

.,
84 84 85 85 89 91

'Includes oceehograpbers and atmosphortc sciontilia
'includes mathematicians and statisticians

NOTE. Detail may not add to totals because of round*,
SOURCE. National Surneo Foundation

25
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Table\B-13. Scientists and engineers by field In other sectors: 1970-80
[fri thousands]

.

Field 1970
5

1971 1972 19.73 1974 1975 1978 1977 1978e 1979 1980,

Scientists and engineerS, total

;Scientists, tdtal

Physical scientists .. ... ... ....N
.

Chemists
Physicists/astronomers'
Other physical scientists

180 185 188 193 198 203 209 215 \219 222 234

74 78 79 84 86 :--- 91 ''"-,..,,97
.0.....,

99 101 100 110

15 15 15 16 15 16
,''

16 18

',..
17 49

8,
4

2

9

4 -
2

9

4

2

10"
4

/

9

4

2

10

4

2

10

4

2,

10

4

3

. 1eN,...,11
3

3

0----
3

14

3

35-,

Mathematical s'cientists'
,-,,

'computer specialists
_

A--
Environmental scientists

1

Earth scientists
Other enyjronmental scientists' . .

Ufe scientists

Biological scientists . ...... ..
Agricultural scientists . . .. .

Medical scientists

Psychologist's ..... ... . . ....

Social scientists

Economists

Sociologists/anthropologists
Other social scientists

tngineers, total

3 3 3 3 3- 3 3 3 3 3 3

17 18 ..
20 23 23

.
26 28 28 29 29 30

5
. 5

8 6 7 7, 7 7 6 7

4

1

4

1

4

1

, 4

2

5 4

2

5

2

, 5

2

5

2

5

2

5

2

6

20 20 21 21 22 23 28 27 29 28 30

6

6

8

6.
6

9

6

6

9

6

6

9

7

6

9

7

6 .

10

7

9

10

8

10

10

8

10

11

7

9

12

7

10

14

3 3 3 4 4 4 4 5 / 8 8

13 12 12 13 13 13 13 13 13 13 13

2

1

10

2

1

9

2
6

1

9

.2
1

9

2

1

10

3

1

10

3

1

10

3

1

10

3

-1

10

3

1

9

3

1

9

105 109 409 109 110 112 112 116. 118 122 124

'Includes mathematicians and statisticians
'Inciudas oceanographers and atmospheric scientists
NOTE. Detail may not add to totals because of rounding
SOURCE_ National Science Fou7on

Ft,
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other science resource, publidatiQns

ga.

N'SF No Price

Science Resources Studies Highlights
R&D Funds

R&D Expenditures Increase 3'-'t in
Real TermS at Universities and
Colleges in FY 1979 81-04

Federal Academic Science Support
Rose by 13 in FY 1979'

Federal R&D Obligations Will Show
Real GrOwth in 1984 Mostly From
DOD Programs

March Cutbacks in Federal Budget
Leaves Strong Defense R&D Growth
it .1981-0ther Areas Lag"

National R&D Spending Expected to
'Reach'$67 Billion in 1981"

Federal Obligations to Universities and
Colleges Continued Real Growth in .

FY 1978

Greatest Increase in 1978 Industrial
R&D Ependitures Provided by 140,41-'
Rise in Companies' Own Funds'

S/E Personnel

"Employment Opportunities for Ph D
'Scientists and Engineers Shift From
alkFadernia to Industry" '

Detailed Statistical Tables
R&D Funds

Academic Science R&D Funds, Fiscal
Year 1979 81-01

81-303

80-322

80-319

80-310

80-303

80-300

81-312

Federal Funds for Research and
Development, Fiscal Years 1979..
198r, and 1981, Volume XXIX

Refearchand Dpvelriprnent in Industry
1978 Funds, 1978, Scientists&
Engineers, January 1979 .

80-318

. 80-307

9

NSFNo Price.\

Research and Dev....ilppment inState and
Local Governments, Fiscal Year 1977 79-327

S/E Personnel

Scientists and Engineers From Abroad,
1976-78 a 80 -324

Characteristics of Doctoral Scientists
and Engineers in the United States,
1979 80-323

Academic Science Graduate Enrollment
and Support,Fall 1979 80-321

Characteristics of Exterienced Scientists
and Engineers 1978 79-322

Reports

R &D Funds

Federal Support to Universities.
Colleges, and Selected Nonprofit
Institutions, Fiscal Year 1979 .

, Federal Funds for Research and
Development, Fiscal Years 1979,
1980. and 1951, Volume XXIX

° S/E Personn

The Stock of nce and Engineering
MastersDegree-Holders
United States

Employment Attributes of -Recent
Science and Engineering Graduates *

Scientists; Engineers; and Technicians
in Manufacturing Indust-ries, 1978-80

Occupational Mobility of Scientists and
Engineers

Composite

81-308 $5.50

81-306 $3 75

81-302

80-325 $1.75

80-320 $2 00

80-317 $1 75

Academic Science, 1972-77' R&D Funds,
Scientists and Engineers, and
Graduate Enrollment and Support . 80-313 $4 25

2"


